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Abstract: 

WO 8909807 A 



Light modulating liquid crystal material comprises microdroplets of liquid crystal (16) dispersed in birefringent, light 
transmissive matrix (14). The refractive indices (ne, no, ne', no 1 ) of the microdroplets and the matrix are matched for all 
direction of incident light so that the material is transparent and hazefree in one of a field-ON state or a field-OFF state 
and mismatched so 1 that the material is opaque in the other of the field-ON state or field-OFF state. 

USE/AD VANTAGE - Material is intended for use in windows, light shutters, and displays. The liquid crystal material 
either exhibits positive or negative dielectric anisotropy, i.e., they become transparent or opaque in an electric or 
magnetic field. In the transparent state, the ordinary and extraordinary refractive indices of the liquid crystal material 
constituting the microdroplets dispersed in the matrix are matched to the corresponding indices of the matric material 
so that the composite material is essentially haze-free and transparent at all viewing angles. 

Dwg.1/3 

EP 400098 B 

A light modulating liquid crystal material comprising microdroplets of a liquid crystal phase dispersed in a light 
transmissive polymer matrix, characterised in that the polymer matrix is birefringent, the effective indices of refraction 
of the liquid crystal phase and the polymer matrix are matched for all directions of incident light so that the material is 
transparent and haze-free in one of a field-ON state or a field-OFF state, and the effective indices of refraction are 
mismatched for all direction of incident light so that the material is opaque in the other of the field-ON state or field- 
OFF state. 
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Dwg.1/3 

US 5240636 A 

Making a light modulating liq. crystal material having the characteristics of displaying haze-free transparency for all 
directions of incident light comprising forming a liq. crystal phase interspersed with a birefringent, light transmissive 
polymeric phase, the liq. crystal phase and polymer phase having matched ordinary and extraordinary indices of 
refraction and aligning the optical axis of the polymer phase relative to a surface of the material. 

Haze-free transparency is obtd. by aligning the optical axis of the liq. crystal phase parallel to the optical axis of the 
polymer phase, and the material is rendered opaque by mismatching the effective refractive indices of the liq. crystal 
phase and polymer phase. 

USE/AD VANTAGE - Haze-free transparency is obtd. by aligning the optical axis of the liq. crystal phase parallel to 
the optical axis of the polymer phase. 

Dwg.la/3 

US 4994204 A 

Light-modulating liq. crystal material comprises a liq. crystal phase interspersed with a birefringence light-transmissive 
polymer, whose indices of refraction are matched for all directions of incident light so that it is transparent and haze 
free in field-ON state or field-OFF state. 

Indices of refraction are mismatched for all directions of incident light, so that the material is opaque in the other state. 
USE - In prodn. of electrooptic light shutters. (12pp) 
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©■eti^i^-tf^Ci^pJtB-C*^,, ->T^t7x- 

•5. S&SBiSi&tecfctf-? h y 2. ^^©^^!44^gio©i3 
vh-j, i/xi4*s. lEwmmmj] 

cifcto sisio©m*®{c>i*L.-rsii:K:^j$ c 

i*5-r#-5. -7 h y ^X©7h^* hnf v f (haneot 

ropic) mmt. <tMaxf3m-cmm.-n<omm^mm-§r^ 

^SgJWTr©$ISio©f$2M3 J: cfl&mc J: fj . fc«fc 
/S/cli^yv-w^tc.fcDSSiiSmjE©^*^^ fttt 

*rr £ *>©*ji«-r * c <t 5c j: o m&?z c i*j-c* 

So 

010 ( a) &t*jtt£i!gio©#->+-£ y>^©#g 
(b> icTjkztizmmfrFW&i* 
&b&& f ><,cmhtiz>t%< l cwmztiz>. mim <b> 

t^-cfe^kL«ct,^©w^jajf^-cs^ij3 ft/t$ £ r 



(6) ^f»2 8 1 0 7 4 2 
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©AS*7fefc*5tiT3fetJtsL©Ma<b^.5„ m&msx& © 

U**7}Tge5iJ«. ¥g#fa£UT0ia (B) (c 
«. ^tS^B25>J©^#©ie(Sj«. SSg#. mtfi* 

t^«£^©w$m*t35#. ^©-etti^si 

10 ^r*5IHiftS. 

4-02 0 (A) *#M-Ttl5S. SUSJSgtt. A**7fc© 

^©sws^ate-rs/cJs&ccinsnTi^,, u— tf-is 

«. 2§gl0*«oT. ^jSflt©^**^^-^^^ 

»2H (B) a, mmm.TttAMPid<D>?v7-viib 

6ftfcPDLC^WtcMLT-e*£. > ft^ <b) 09*. 

«. *B^flF04,671,61S^. 04,673,255-^-, 04,685, 
771^*} J; i^04,688,9OO^{CP§^©in#^W{C^tt 

(b) (*. 3^WKf*ttvH; ^^x^wrsigjw* 

30 ^©ftS-C^SCCSg^Sil^Ci^LTl^. 

*fv h y y ^x-Co< 6ti/cffi^ ( a > <D*mi<Dmm 

^ScjSS**i«cWti«» ffiigt (a) ^SWKSBAJ* 
*>e.±9o' ©AS*r^jS^»^6^fc*^$ttu 

»030K|SiBJ3n-ri»-5„ *^©ffLl»g»)©^:t» 
40 t^gtt. — «5(C#M#-^2O©03 0 (A) iCjjkZtiXl,* 

z>. ^a2o«. mmmmzi-c^-^if^titcimfoij 
WfrGZ-gtsmmi* y v-v h y ^ ^X24*^tf„ 

B^©»3!tl^t-i5:l,T. vhyi'i'X24«. ^EP2 

3,23' tc<fc»3^3ns*n#^Brft:^©affl{cj:0S« 

•t^^»r^m«. $^?ss$»iiffl^?S26*f#«L/. is 

mnjt. ^ti-etimmm-? h ^^24©a^®»f^ 
so n.' is^vm-Mmmmn.' ^^htx^. 030 



(7) 
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(A) «:*/c^$ns<t5{c > ?hy ? *X24*$«fct/g& 

o . wmmmis <t^ h y ? * *©»<!?& j: ^it^ra^ 
ma. -eneto^b3ftscD-c\ e&ffl?^©^®*^ 

SEoT» 030 (A) ©*:?WC\ il^ott, # 

^gfct*:/^;*? 1 ? ^SW2icDii#j*j«fcDCrtfflij^6<z) 

j^igjatt-c**.. io 
«i8*i. #M#^-26(cJ:-S03a (A) tcmSft-San 

* 2 «Btt#^iBflj-c& & £ ^ . WMmffivyt^m*-? h 

^Jfflfi^iv h y *x©-eft£:£;£f6j©A*BBc*t 

r. M?jg©*$WSSr*tt> giiit^cfcti*!, s 
mrnvr* ') -7—7 v y ?*©w8>ror^{c^*>3*is 

03 0(A) fCfcW £^B20©}£-> ^Jg^J 

«. ^)EV©m?IS*i, 030 (B) tc*sn5»^ 

KS i <j26' **D^S^«ttmffi22{Cg^3tlfci€r> 
lE^ti-*,. 030 (B) «Cm£ft5i!g20' {c*$<,> 30 
r. Vhy^^X24t* > tf>t£^r*©w$wa&r35&^ 
*&i>-cge[fij£B5£LT$SoTt>s„ Sfcffl?£?iS26' ©* 

c©^®^;}:. £#ft©AJW7Bctet>T^ffcSl©m 

mi 

ftaitf+f*'; *g|fbx^'> (MK-107, 

Wilmington Chenricals#>6A#"T?£&) ^^CJC^Wf-B 40 

^vy>»j.—f-;i-ite^6!ft^jBP-io<i:^ai:l:i:i©M 
H*N- (HzC) , 0 -0-^0)— (Of- CN. 

a^j*, Kfl5n®iM& (lio-c) J&Lhtcfln&u fa 
i#©a£©&. ^nc»^c^-^*^L/fc„ 
w. ^«:^9o"c©ae[-c*tj48^FF^s{t3n/t < , @nbx# 

^>M,Htf ^Kfia^MRa ( E - 7, EM Che 

nricalsft>6A#"e££) <tl:l©£Sitrig^b. 50 
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!®Ma^§t>rifc9-a^u 20c 4 >s? 9 am 
fai25*cr5#*? h^u- h±Ttiat&-r&ct 

/c 0 •y->^JK*wa±^sw©efe-c*ofc. eoHz-css 
v©^mii©«mtts@^©Mffl» > •y->7Vi-%^ 

$^©&ffltt» ^yv-?gste«fc^«r^?K?B*^ a 

fc. «ffi©^«. i#«T©^r-y>y;w*^FSW 

y->z?)V%%tU.>lc&%.tc. 8SV©Sffi©3Sffl©ra. -9- 
>^;Hi, ^®^mftoc*furs^#tn,^*»)©«tt,v 
*it*ofc„ @B^ji§-c©-y->y^*jis*3gjafi© 

•y->^i/*a^a3a^©^**5#j5e3n-5^as'v 
©•y>^?ra^^ y ^A/^^w-tf-aiiE,©^* 

a> ©s««na3as©^d>^ * -> tc < a < . sastfp ^ 

85* ©A^©ffiHrtr^tl,fc (*Smt*02 0«:^3n 

a^cc fi^as?^*. i:i©ssJt-cssflnu * 

fi£a^»*> ^110°C©MSi-Cft]^L/c-f >S?^Ali 
^M*^U/c. $^2^-©a^. »ffl©26umX^- 

^3-^>^^xa«?r-y->^±«:a?#w/c 0 -y-> 
as-e^3o»*>w-r«a>-o< ^^utc as^j3-5u 

093 

X5i<+^Bi*J«fcU f T5>Mbfb^©^fi*. tl 

±ri:l©J:b-Cffl[^to1i/c„ F*. 115-120°C 

■ci.5~3^a^0TAni^Ufc o ^t/crro^x^^ 
F*> -en-en©-y->^±{cg^, -y->^i/?r9o'c 

•C48^WTx-JH^/c 0 

38&60HZ. 85V©mfif©^ffl{b, ^PDLCs«gf)©% 
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